Renal connective tissue growth factor correlates with glomerular basement membrane thickness and prospective albuminuria in a non-human primate model of diabetes: possible predictive marker for incipient diabetic nephropathy.
Diabetic renal disease is characterized by accumulation of extracellular matrix, glomerulosclerosis, and tubulointerstitial fibrosis. Connective tissue growth factor (CTGF) is implicated in these changes, as it contributes to new matrix synthesis and is increased in the diabetic kidney. CTGF also inhibits mesangial matrix degradation through up-regulation of the tissue inhibitor of matrix metalloproteinase 1 (TIMP-1). In a non-human primate model of diabetes, we determined whether the level of renal CTGF protein before development of albuminuria correlated with renal matrix and TIMP-1 changes and whether renal CTGF predicts progression to albuminuria. In a group of diabetic (n=9) and control (n=6) baboons after a 5-year duration of diabetes, renal tissue CTGF and TIMP-1 were detected by immunohistochemistry and compared with glomerular basement membrane (GBM) thickness and mesangial volume measurements from electron photomicrographs of renal biopsies. Urinary albumin levels were measured at 5 and 10 years of diabetes. GBM thickness, CTGF protein, and TIMP-1 protein were increased after 5 years of diabetes (each P<.05). Tubular fibronectin scores correlated with tubular CTGF scores (r=0.72, P=.002). In diabetic animals, GBM thickness correlated with tubular and total CTGF levels (P=.002 and P=.04, respectively), whereas mesangial cell and total matrix volume correlated with glomerular TIMP-1 (P=.02 and P=.01, respectively). Tubular CTGF scores (P=.008) and GBM thickness (P=.03) at 5 years in diabetes each predicted the degree of albuminuria at 10 years. These results suggest that early increases in renal CTGF protein contribute to incipient diabetic nephropathy and that renal CTGF may have utility as an early marker for progression to dysfunction in the diabetic kidney.